Tapered withdrawal of phenytoin removes protective effect in EAE without inflammatory rebound and mortality.
Axon degeneration has been identified as a major contributor to non-remitting neurological deficits in patients with multiple sclerosis (MS), which has elicited substantial interest in the development of neuroprotective therapies. Sodium channel blockers, including phenytoin, carbamazepine, flecainide and lamotrigine, have been shown to protect axons from degeneration, attenuate immune cell infiltrates and slow the acquisition of neurological deficits in mice with experimental autoimmune encephalomyelitis (EAE), a model of MS. However, the sudden withdrawal of sodium channel blockers, phenytoin and carbamazepine, is associated with severe exacerbation of EAE characterized by massive inflammatory infiltrates and high mortality. In the present study, we asked whether a slow, tapered withdrawal of phenytoin treatment from mice with EAE produced sudden worsening similar to that of sudden withdrawal. Our results demonstrate that gradual withdrawal of phenytoin treatment from mice with EAE is associated with worsening of clinical scores which approach non-treated levels, but was not associated with increased immune cell infiltrates or deaths as have been observed with abrupt withdrawal. These observations support sodium channel blockers as a potential therapeutic agent in the treatment of MS, but indicate caution if treatment is ceased.